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Synthetic Methods
[Os(ƞ 6 -p-cymene)Cl2]2. Osmium trichloride trihydrate (1.00 g, 2.8 mmol, 2 mol equiv) was dissolved in degassed methanol (10 mL). To this was added α-phellandrene (3.8 g, 28 mmol, 20 mol equiv) with stirring. The reaction vessel was placed in a CEM Discovery-SP microwave reactor for 10 min (413 K, 150 W, 250 psi) after which a precipitate of a crystalline orange solid was observed. The solution was washed with n-pentane (3 × 10 mL) before the solid was collected, washed with additional n-pentane (3 × 10 mL) and dried with diethyl ether yielding a bright orange crystalline solid (863 mg, 1.1 mmol, 79%).
[OsCl2(η 6 -p-cymene)((H)TsDPEN)] (4a and 4b).
To a stirred solution of osmium pcymene-chlorido dimer (50 mg, 0.06 mmol, 1 mol equiv) in dry DCM (2.5 mL) was added either (1R,2R)-(H)TsDPEN (for 4a) or (1S,2S)-(H)TsDPEN (for 4b) (50 mg, 0.14 mmol, 2.05 mol equiv). The resulting yellow solution was placed in a CEM Discovery-SP microwave reactor for 10 min (393 K, 150 W, 250 psi) after which the colour changed to red. After cooling and concentration in vacuo, a large excess of hexane was added to precipitate the product as an amorphous yellow solid (88 mg, 0.12 mmol, 89%). 1 3, 128.9, 128.2, 127.7, 127.4, 127.2, 72.6, 71.5, 70.9, 70.8, 65.1, 63.8, 31.0, 22.6, 22.4, 21.4, 18.7 C31H36Cl2N2O2OsS): C (48.87, 48.72), H (4.76, 4.73) , N (3.68, 3.76); analysis (calcd., found for 4b C31H36Cl2N2O2OsS): C (48.87, 48.78), H (4.76, 4.75), N (3.68, 3.74) .
[Os(η 6 -p-cymene)(TsDPEN)] (5a and 5b).
Osmium p-cymene-chlorido dimer (51.4 mg, 0.065 mmol 1 mol equiv) and either (1R,2R)-(H)TsDPEN (for 5a) or (1S,2S)-(H)TsDPEN (for 5b) (51.3 mg, 0.14 mmol, 2.1 mol equiv) were stirred in chloroform (5 mL) with freshly ground KOH (56.1 mg, 1 mmol, 15 mol equiv). A colour change from yellow to red was observed < 1 min. After 5 min, H2O (5 mL) was added with stirring for a further 10 min. The organic layer was removed by syringe and concentrated in vacuo to yield a red oil, which was dissolved in the minimum amount of DCM, followed by addition of a large excess of n-hexane. Formation of red needle crystals was observed (sometimes requiring further reduction in the volume of solvent in vacuo), and larger crystals were grown by leaving the DCM / hexane solution in a freezer at 253 K. A significant reduction in yield was observed when the product was collected as a red solid (73 mg, 0.105 mmol, 81%). 1 4, 127.0, 126.8, 126.0, 125.9, 125.9, 125.4, 81.7, 76.2, 72.4, 70.7, 70.0, 66.2, 22.5, 22.4, 20 Crystal growth for complexes 5a and 5b. Single crystals of C31H34N2O2OsS 5a and 5b were grown from CHCl3/hexane. A suitable crystal was selected in each case and mounted on a glass fibre with Fromblin oil and placed on an Oxford Diffraction Gemini diffractometer with a Ruby CCD area detector. The crystal was kept at 150(2) K during data collection. Using Olex2 [1] , the structure was solved with the ShelXS [2] structure solution program using Direct Methods and refined with the ShelXL [2] refinement package using Least Squares minimisation.
Both complexes had a Flack parameter greater than 2σ from zero however this is within an acceptable range for complexes synthesised from compounds of known chirality. 7 NMR Data for complex 4a Figure S1 : 1 H-NMR spectrum of complex 4a (400 MHz, CDCl3, TMS) with key assignments. 
Identification of Dichlorido Species 4a / 4b
Evidence for the characterisation of 4a / 4b as species containing two chlorido ligands was obtained, revealing the novel monodentate-(H)TsDPEN complex that differs from Noyori-type ruthenium catalysts.
Infra-red spectroscopy
TsN-H bond stretch absorbance remains at 2859 cm -1 , whilst terminal amine N-H stretches are shifted from 3344 and 3281 cm -1 in the free ligand to 3078 and 2953 cm -1 in the complex.
Mass spectrometry
Dichlorido species 4 identified by high resolution MS (Bruker MaXis) with samples of the complex in acetonitrile. The mass is consistent with synthesis in the absence of base. in the unit cell. The hydrogen was located on N12 and refined with a DFIX restraint and given a Uiso 1.5 times the Uequiv of N12. The Flack parameter was more than 2 sigma from zero, but is from a known chiral starting material so is within acceptable limits (similarly for 5a). 
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